Physicochemical characterisation of the two active site mutants Trp(52)-->Phe and Asp(55)-->Val of glucoamylase from Aspergillus niger.
Glucoamylase 1 (GA1) from Aspergillus niger is a multidomain starch hydrolysing enzyme that consists of a catalytic domain and a starch-binding domain connected by an O-glycosylated linker. The fungus also produces a truncated form without the starch-binding domain (GA2). The active site mutant Trp(52)-->Phe of both forms and the Asp(55)-->Val mutant of the GA1 form have been prepared and physicochemically characterised and compared to recombinant wild-type enzymes. The characterisation included substrate hydrolysis, inhibitor binding, denaturant stability, and thermal stability, and the consequences for the active site of glucoamylase are discussed. The circular dichroic (CD) spectra of the mutants were very similar to the wild-type enzymes, indicating that they have similar tertiary structures. The D55V GA1 mutant showed slower kinetics of hydrolysis of maltose and maltoheptaose with delta delta G(double dagger) congruent with 22 kJ mol(-1), whereas the binding of the strong inhibitor acarbose was greatly diminished by delta delta G degrees congruent with 52 kJ mol(-1). Both W52F mutant forms have almost the same stability as the wild-type enzyme, whereas the D55V GA1 mutant showed slight destabilisation both towards denaturant and heat (DSC). The difference between the CD unfolding curves recorded by near- and far-UV indicated that D55V GA1 unfolds through a molten globule intermediate.